Document made available under the 
Patent Cooperation Treaty (PCT) 



International application number: PCT/JP05/005642 
International filing date: 22 March 2005 (22.03.2005) 

Document type: Certified copy of priority document 

Document details: Country/Office: JP 

Number: 2004-085232 

Filing date: 23 March 2004 (23.03.2004) 



Date of receipt at the International Bureau: 12 May 2005 (12.05.2005) 



Remark: Priority document submitted or transmitted to the International Bureau in 
compliance with Rule 17.1(a) or (b) 




World Intellectual Property Organization (WIPO) - Geneva, Switzerland 
Organisation Mondiale de la Propriete Intellectuelle (OMPI) - Geneve, Suisse 



a * m # ff 

JAPAN PATENT OFFICE 



PCT/JP2005/005642 

22. 3. 2005 



m m. m # <o m m k m m £ ti x v> & * a r ib o tts s # sr k ie « $ *l t 

* fiE K 1- £ o 

This is to certify that the annexed is a true copy of the following application as filed 
with this Office. 



m fig J! B 
Date of Application: 

ffi I f f 
Application Number: 

t451UI?)i3- KfcttSU 

The country code and number 
of your priority application, 
to be used for filing abroad 
under the Paris Convention, is 



ffi IS 

Applicant(s): 



A 



2 0 0 4^ 3j!2 3H 



12004-085232 



JP2004-085232 



) 

■ ) 



Commissioner, 
\ Japan Patent Office 



2 0 0 5^ 4 J? 2 0 H 




tfJfE#-^ 2005-3036224 




[JSBJB] 
[£T5fe] 
[JS!^^] 

[ft*] 

[ft*] 

[ftpJDUiJ^r] 
[ft*] 

[#itmisA] 

[ft*X«*#] 
[IftLfcftlA] 

[#a±] 

[ft*Xf±*ffc] 

[fsmo^i 

[Mtt^H] 
[ftfflftftoift] 



#H 2004-085232 

P2425JST 
¥^16^ 3 J! 230 

jjCj^^E^cg 3-4 7-8 



1/E 



W^JII^«t^TfrWmE«^JE 1 4 - 3 - 4. 0 7 

m^:«Ea^E*Ba i - i 6 - 2 4 

503360115 

100082876 
¥lU 

03-3352-1808 
100069958 

031727 
21,000R 

ifWfjf^OiSH 1 
W«B# 1 
1 

; *tJ# 1 
0316160 



mSE# 2005-3036224 



#M 2004-085232 



: 



l/E 



[f»*^ l ] 

2 ] 

3 ] 

■?& , 1 t fz it 2 KK«OHffl 77-^^1^^^ v-MSo 

[Iff « 4 ] 

tulBglftWi^ B i **J&x*fc#tr#^lMMfc-C*>*K «rE7 9 -7 * * l±, ±|B 
[ft « 5 ] 

ItrlBB i *«j£^*fc^tr#^»fM&tt, Bi 4 Tis 0i 2 > Bi 4 BaTi 4 O15 
„ S r B i 2 T a 2 Os XiiB i 2 S r 2 C a C u 2 Os ^fl«K"*v> 1MB 7 9 
Bi 2 0 3 -CuO-T i 0&<D 3 kW&<D7 X"?$>& Z 

6 ] 

TtufBB i SrHdo5G3lft^tf^5GMR'ffcW5& s B i 4 T i 3 Oi 2 T&»9> TttTlBB i 2 Os - 
CuO-T i 0l©3 7C«^7 7 7 7^tt, B i 2 O3 tfl>, ft* 

[f»*g 7 ] 
8 ] 

ltrMM H H H M^ 7t«W H B H ^M{4, SrTiOs , A 1 2 Os , Si, L a A 1 Os 
, MgOf/tliNdGaOs <Dft<DffltifrX*$>2> t ^ff i f^. 7 CfBttWH 

«7 7 y ^^J-lf^^^-jSRffio 
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[3PJ3 <£>£#] glffi 7 9 y ? X x. t? 9 * v - J&Kft 
[0 0 0 1 ] 

[fiti] 
[0 0 0 2] 

< > lot, VLSI (Very Large Scale Integrated Circuit ) 

[0 0 0 3] 

^5t\ mmz±m(D x $ temnmrnr^j xmunt Ltfi-ei &fe*ti±, & 

# (dislocation ) (grain boundary) Ho fe^CRgapfiE3&»4?4 < » JK 

, CVD (Chemical Vapor Deposition ) ft, U—*f- T 7 V- v a >ft. §g 

[0 0 0 4 ] 

tO)ti6*|&^e>l±, ®ffii:-Wt^ffii:^^^-^7tM-e|t H H H J^S^^, Tri- 
Phase Epi taxy ft £ B§3& L tz mWff^M. 3 #M) o - O^ft tt , £&£?S . i 

S$*S^-C*So Cl0^ft(±. I^%K^79^^^t<75* H H a ^^flJfflLT, 
fif ^ fca£ V^JK T?x If * i/ - S -fr * % ©T?* 1J N Jf JR"C 1) b * 9 It h h h 

i *#^7C*»c-&tr#7G*Bft'fki»^»jt^«5&U3t (#rai#M) o 
[0 0 0 5] 

[##fp»l] Takeshi Kijima, et al., Jpn. J. Appl. Phys. Vol. 38 (1999) p 
p. 127-130 

[IMH^ltt 2 ] X. Q. Pan, et al., APPLIED PHYSICS LETTERS VOL. 83, No. 12, 
22 September 2003 pp. 2315-2317 
[ftlfrXWL 1 1 #B 2003-144085 

mmtmik lx^ t-tz mm] 

[0 0 0 6 ] 

ii?,t\ Tr i -Phase Epitaxy ft f±, 7 7 7 ^ ^ ^ g llf S (7)*b b h ti W L t x 

l<7)»JCie)tL^J:-5};, JftR361trt"C, 7 7 7 ^ ^S^l^aif 
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£cofc#>, Tri -Phase Epitaxy ftjfia* h^V*fc v> R«j&*2&ofc 0 

[0 0 0 7] 

mm * mfc-f a * o^mi 

[0 0 0 8] 

*>!9*7&*<b^^#& H H H H Elft-T * tt fi^^tt * * L JR * «± £ J- tf * * *, - ^ T 
7^ ^fb££T^;V7 T*iM£*j»U £<£>3k&£Bfa%5f£: 79 7 ?X(D&MiUm 

[0 0 0 9] 
[0 0 10] 

$ tu * H B H M«-Mra-t!-* s £ fc e> , b mmnv^v 9 * ^-m^mmm 

^9^b t mmstoui^^mm Ltz*. tr * * f>Mifxe. *ls 0 

[0011] 

, b i *%jmm^ts§rK%mkm t©Kt*a?-Mt b i ^tix 

B i £«7GSt^tf#7G^M%fA> Bi 4 Ti 3 0i 2 , Bi 4 BaTi 4 Ois, S 
rBi 2 Ta 2 Os ttz\tB i 2 Sr 2 CaCu 2 Os ^ctU< . "7 9 -7 ^^ti, 
Bi 2 Os -CuO-TiO|037C«©77^^^otU^o 

B i *fl*j£x*£*tr#^*BMM&**B i* T is O^-CJbSW'frtC, B i 2 0 3 -C 
uO-T i 0^3xMO77y^^li, Bi 2 O3 t^oti ^.v^ 0 

±|B#|t H B H *«i^tiTOH H H?*Ilii. S r T i 0 3 . A 1 2 0 3 , S i . L a A 1 Os 
, M g 0 4 fcfiN d G a O3 
[HHj!co«] 
[0 0 12] 

«r*L7tJ.tr^*'>-»K7& s #'btL*o §a^S^77^7}:©it H W?:, ^ 

UlBftrii^ < , jS«t»OHffiRJiStc ioT4W« 4©T***»e), 
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imMZmMi- Ml] 
[0 0 13] 

77 -7 ^^^r^Lfcr^^^ r xmwkzmn-f&o torn, @fiwifc77^7 

MfP 1" & >&W \t & < , fix. ii\ rU^tUf P*S L ^^ia-c^tiK tti^ 0 
[0014] 

J&III75"f£te\ f!lxJ£\ MOCVD (Metal Organic Chemical Vapor Deposition ) v££ 
[0015] 

BmmMty 7 y ? 7tS^I^L/;7 ; E^7 r 7ifSI£:IfaL7 , i*«, 
iiii:Stlt* B B H^a±«SSt\ J.o N @Wf«(7)iiS-a^i /;l±7 7 y ^7oal> 

7*^7 t ^»JI<?)B Klftf i: 7 5 «^ 7!»S#@ffltf I: i o tffiSCtt G i b 
b s (D^^^-^^^f-^M^^^^U^Vtmt G i b b s <7) g ;v^r-***/h 
fcfc^il^IMi. i «tS t 7 7 7 7 7fS^ISi:5-i L/i* H B H tii:^ I) , &&Vt 

m\±mm%mx& & 0 -mmmx a mmwm®L\-3- m?* jfcg-t * 0 s iftt/s « 

[0 0 16] 

isv^-c, ^a^«^«b*«*flJt»3mL, i»iii±«l^7 7 7 77^ 
x. tf ft^mM K x v mm L t & 0 JC 77777 oflii &c j: & 777 

[0017] 

&xmMmir& iUaot, B iftt/K t75 7 7 7% WM^IS:^ J; o TfflE^ifc 

U G i b b s © @ x ^ ;v - #f /h C ^ ^ ll^^l t G i b b s^iSl^*^ 

^-^/hi'^^m^TC^ii, IWtf J: 7 7 -y ^^t/ffi^ia^^ttfc* H H H^«j7:-^ 
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[|£«J l ] 
[0 0 18] 

Bfl«lW3R**Bi4 Tis 0i2-T?&*K 79y^^Bij Os "C* 2>Wi&*W fcflfc *> K 
il^M^ti !K SrTiOs (0 0 1) M^KSrJl^T. V-if-T^ 

w->3>fti:tMt^o Bi 4 Ti 3 Oi2*fcNM*;fre>&**-**? h fc, Bi 2 0 3 
aiiftff^^JftS^-^y r- ^SC7^l/->3 >U Bi 4 Ti 3 Oi 2 Wm&#'?$} 3 
0 0 nm. JBlZFB iz Os IIM-ei 3 0 0 nm^ffL, 7^^7 7^II«|/Co 
J&!SgH#WS»J^ii^«& *K JftR*£>lfcfcO&»*:Sn fc*, 0. 5To r r 

t\ **ctK 1 0 0 o°c, 1 2^weffo7to 7 ; E;v7 7^»loai^s n i 
os sstiotWL^c sfc, *t«ka^e><^JRi)mLJi. 1 0 0 otwiMtp 

^^>^<7)7C^*^^b-C^l9 ffi b/Co Sfc, »^tj:b^i-^>fcJ6, B i 2 Os ~7 
[0 0 19] 

mii±, ±|BSffixH 0 ^^y-: io-CfpML/^B i 4 Tis Oi2**ltf>&15EM** 
^tjfeit^Sftit^^ao HI (a) »±HffiJ.lf^ + '>-ft^J:o-Cf^»LfcB i4 

Tis o^^m^^MTT^^^-r^m^ntMft-e, mi (b) i±jfc«o^i6^«L 

fcffi*ifei:J:*Bi4 Tis Oi 2 J»Ko3EW^*^'t3feat« : ? : SB«««-C**o 

HI (a) fc*5V>t\ :*LV>*frPI±«$fLfcB i2 Os ZLtDtifrOTHL&B i 4 

Tis 0i2?*J!|-e**o H**e>*5 3&** * ? ^> Bi4 Tis Oi2*iI<7)*M{iM*T¥il 
■C*1J, ClO^fcli. M&ffi. (grain) j&q?fl=*1% t>fc o T^^T?* 

5ifct^UV'4o It, II (b) £*5V*-C % URIO/h^^tfli, Bi 4 Tis 

[ 0 0 2 0] 

H2i4. ±lB@ffi^tf ioTffcRLfcB i 4 Tis Oi2**W>3fclS®lM* 

^^fAFM (Atomic Force Micrometer) {t£~C&&o 
HCiV»T, Xf7 7"t©¥Iit Bi4 Tis O12 (7)1?®^* & e tit* AFMI' 

£&iR2m&<omw:. xTy/MMHB 14 Tis 0i2<D^w^mmm^mir^^ to* 

X^&Ztfrb, @iit>^y-'Si:iotftlLfcB 14 Tis Oi2^M^*WiiJK 

I## P> tL * £. t> *> £ o 

[MM 2 ] 
[0 0 2 1 ] 

SWS^B i 4 Tis Oi2^^)"9> 77~;77#Bi2 Os X"$> ZWi^^ffl KJR 0 tft 

&2 (D^mmm^m^ X *) * SrTiOs (0 0 l) IS^^ffl^-C, V-^f-T 
T-V-yaVftCTMLfco *»Jg 7 0 0 °C, K*E0. 5To r r <P#8B5C4»-*N 
*#Lhfc. B i 4 Tis Oi2tM^f)4^^-^y h^77*l/~y3>LT|Sj3 0 0 n 
m<7)Bi4 Tis Oi2?*J«**IMKL;fco ^»K5 0 0°C, Bfc*ff 0 . 5To 

r r O^H^+t?, B i 4 T i 3 0 1 2 ^JH-t K , B i 2 Os M£#^£>J&& * -^y h£ 
7 7 , k-y3>ir|l3 OOnmOB i 2 Os Ltc 0 «yMJ2>_iyMM<7> 

I»^1V\ 1 OTo r r O 8 0 0*0, 1 2 BfWCfrofco 

iifttSl^lftfl-wJR^W^t 4 ^ 8 0 0 twifei^^ ?>Ifi07C^^ L"C^ lil L 
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Bi 4 Tis Oi2»JR*ft»Lfeo 
[0 0 2 2] 

H3tt, ±EHffl^tT^^r'>-ifefc ioTf^liLfeB i4 Tis Oi2*JBW>3ftW5tM** 
^i-^M^M^iifttr^^o 03 (a) Ji@ffi^e**^-i£fcJ:oTtfUKL*:B i 4 
Ti 3 0 1 2 WRO^W^Sr^-t jfea&W^RIftafll-C* >9 , 0 3 ( b ) mkWt<D ad frcft 
m L i:UBi 4 Tis 0 1 2 JiKoaEW^Sr^-tjfeatW^RttfiSflin?* & o 

III 3 (a) ^^^^ioC Bi 4 Tis 0i2»ilO3£lStt3K*C)f ^FfflT?* <9 . ^ <£> 
iili, ^ H H H fe (grain) iq?4*f, MR^frKfrfc o -C^jUfSt?* * - fc £^ L 
TV»4, 0 3 (b) K&V^T, Mv^|^±, *Ii£Hlv>fc5tT?* 0 . t£3fc£8;T?«: 

l£ B B H ^tt©Sv>IW^^^v^ J: ^^Ltv^o AFM 

10 0 2 3] 

@4lilEIffixt>3ry-'Si:J;otfttL/:Bi4 Tis Oi2«M<^XfIHIfif (X 
RD) Af^-vSrjjrJ-ig-Ca&So 1214 (a) I i @ ffl x ^ y - S |; J; o t ft 1 L B i 
4 Tis 0i2*ilOXRD^^->S:. 04 (b) ttJOROfcifc *cf^» J: & 

B i4 Tis OiaJSROXRD^^-^iSr^i-o •fi^n^^W MB i 4 Tis O12 
O0*ftr-^*, OttSrTiOs «<75@]#r tf-^ XttB 14 Tis On^^ny* 

0 4 (a) T?l±, ^n^*/f MB i 4 Tis Oi 2 C904ff tf-^ tS rT i O3 

14 Tis Oi2ffiC9*/&*l£j&£*L& £ ki£t>ir>2> 0 — yj, 0 4 (b) "Cii, Bi 4 Tis 

J»^fe3S:*Bi4 Tis OiaJfJRSr^-tSifc^Bji-ejfeSifc^fe^So 
[0 0 2 4] 

05t£. ±K@ffl.xfcr StioT^RLAB i 4 Tis 0i2*R©X*in y * 

>^A-y-A7->^tlt*^o 15 (a) fiHfflilf*^>-ffiKJ:oTffc»L 
fcBii Tis 0i2*it©XjRn ? *y>rt>--? • — (9 > 0 5 (b) fiifctSlw 
fc*KilfeL^ ffi*fet:J:&Bi4 Tis O12 M?)Xtn -7 * > - T • - > 
ite^ffl^/tH|$fVf-^(i^ny^*^ MB i 4 Tis O12 (0 0 14) MIH 

0 5 (a) @ffixn^Jfy-ft|:J;otftlL/:Bi4 Tis 0i2»WEO^Nt(l 

\±m0. 18 6° t^a&T#E< , #|S H B H -e2b^ £ t t^LTV»4 0 — ?j\ 0 5 (b) ^ lb 
, «C£4B 14 Tis Oi2?*fl^O#{itipii±0. 2 8 6° < , #*NMfc"?£>£ 

[jtH±c9fiJfflWf£14] 
[0 0 2 5] 

tj a * m ^ ti «\ vLsii »»mfl^»5M* ^^v- o « mun tLx&m-r&zttf 

-?) o 

[0 0 2 6] 

[0 1] l|10^0^0@ffi^t 0 ^^v_^^j: 0 xfti!iL^B i 4 Tis O12 

[02] *10*Jfi^J»OHffiitr^*'>--fttcJ:oTf^«bfcB i4 Tis O12 
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WWk<D : gm<DWWi*7F~$~ AFM (Atomic Force Micrometer ) fft?&&o 

[H13 1 |2^|«l0@*ifc>^y-Si:iotftgL/;Bi4 Tis O12 

[04] i 2 I<D@ffixt> dry-fti: i o T^lL/cB i 4 Tis O12 

[E15] M2 (Dmn^M^mffl^ti f^^-mKX^rftmLtzB i 4 Tis O12 



tlifl# 2005-3036224 



12004-085232 



1/ 



mm 

i] 



(a) 



HISill 



1 1 irr 



(b) 



- ■ : 



tB|IE#2 005-3036224 




mm2 005 



-3036224 




1 . 2/im 

ffi|E# 2005-3036224 



#M 2004-085232 



^-v : 4/ 



[El 4] 

(a) 




20 30 40 50 60 

2B[ degree] 



(b) 




20 30 40 50 60 

20ldegree] 



•ttt§E#2 005-3036224 



1 

[05] 

( a ) 



#H 2004-085232 



5/E 




(b) 




-1,0 -0,5 0.Q 0,5 1.0 



ffiSE# 2 0 0 5 



-3036224 



mi 2004-085232 ^-v: 1/E 



[Mil HI 2 



ffifiE# 2005-3036224 



1/E 



#11 2004-085232 



m m a 



IW 



[ 5 0 3 3 6 0 1 1 5 ] 



1 . SEM^Ji 0 2 0 0 3^101 10 



2 . ^M^J? 0 
ft £ 



2004^ 4 J! 10 



tblE#-^- tB|IE#2 0 0 5 - 3 0 3 6 2 2 4 



